Abstract
Introduction
Rapid technological development and the flow of information, increase of uncertainty as well are just some of the characteristics of a modern market that set new challenges to business entities. The market is globalizing, while the success of each of its stakeholders depends on many factors such as competitiveness, innovation, flexibility and so on. Competitiveness is the ability of the entity to ensure the continued growth and development. The competitiveness of an economy represents the competitive ability of economic actors, but also the business environment that competitiveness is ready to provide them. Porter (1990) says that a nation's competitiveness depends on the ability of its economy to innovate and improve. Innovations are based on the knowledge and play a key role in the growth and survival of the company. Economies based on knowledge are those which characterized the creation, dissemination and usage of knowledge and innovation. Innovations play a key role because they significantly affect all aspects of the knowledge-based economy. In the knowledge economy, the only economy that has the ability to efficient transformation of knowledge into innovation can achieve full employment and favorable long-term growth rate of GDP per capita (Atkinson and Ezell, 2014) .
Most widely used model of business operations by the end of the last century, meant the innovation activities that have been largely determined by their own knowledge and available technology (Sungjoo et al., 2010) . Realistically speaking, in such an environment, companies have not been too interested in changing the existing business model. Technological and organizational knowledge that are disposed, as a rule, are guarded as a trade secret (Greenhalgh and Rogers, 2011) . The increasing importance and application of information technology, information and communication equipment, the increasing mobility of the workforce, changes in behavior and requirements of consumers as well as other features contemporary hyper-globalization led to the fact that the previous business model has less success. For this reason, at the beginning of this century, the open innovation model has become increasingly important. This model implies the process of intensive exchange of ideas, knowledge, technology and assets between companies, as well as an open innovation model implies the necessity of interconnecting business entities in order to reduce potential risks by definition of expensive research and innovation activities (Rahman and Ramos, 2011) . Connecting becomes imperative of the growth and development of business entities in many hightech industries (Enkel, Gassmann and Chesbrough, 2009) .
Economically developed countries and developing countries in recent years have been increasingly directed to the improvement of innovation, competing globally in attracting the most capable personnel and an increase in market share. Information flows and networks are spreading across borders, in a way that could not even imagine in the years before the Internet appeared, mobile phones and communication networks of different purpose and level (OECD, 2010) .
The innovation potential of SMEs is of great importance for improving the competitiveness of the sector in which they operate, as well as the economy as a whole. Innovative SMEs are increasingly prominent source of knowledge within the framework of technological, sectoral and even national innovation system. In this regard, the identification of conditions and methods that enable the implementation of open innovation model are an important factor in the productivity growth and competitiveness of these companies (Grimaldi, Quinto and Rippa, 2013 ).
Open innovation model
Technological innovations which are connected and depend on each other over the past years have brought about major changes in some countries that are on the list of the most developed world economies. Innovation, as a materialized or commercialized idea, imposes the need for constant changes, especially changes in all areas of business (Jovičić and Jovičić, 2015) . Countries not abundant in natural resources in today's conditions of globalization can possess exceptional economic potential, thanks to the ability to commercialize knowledge in innovation (Mroczkowski, 2012) . Many experts in the field of innovation and entrepreneurship are considered to be the period from mid to the end of the last century changed five generations of innovation. The first four generations of innovation belong to the field of closed innovation since all companies in this period financed innovation from its own resources. Unlike them, the fifth generation, which is known as the generation of open innovation, companies provide financing funds for innovative activities from different sources, both their own, and others. The model of closed innovation was based on several basic principles (Chesbrough, 2006) : 1) investing in their own research and development, the company provides good prospects for hiring the most capable personnel for the job, 2) in order to make a profit on the basis of research and development, the company must complete the entire process of reaching ideas to their commercialization in innovation, 3) companies need to control their own property and to prevent competitors from making profits on that basis, 4) enterprises with new ideas and products are winning in the competitive match.
Open innovation model is an integral part of the modern open business model of the company. This concept was first introduced Chesbrough (2006) This model efficiently generates innovation since it combines multiple talents, creativity and more new ideas than would be possible even in a large corporation. Good ideas and inventions come from various unexpected places, from customers, suppliers, partners, joint ventures, and even the public (Smith, 2010) . It can freely be said that the open innovation model has markedly changed the way innovations in companies in this century (Chesbrough, 2006) . A number of scientists believe that this model represents something more than simply use other people's ideas and technology. According to them, this model represents a shift in the use, management, employment and the creation of intellectual property in the knowledge economy (West and Gallagher, 2006) .
The fifth generation of innovation occurs in a globalized environment where knowledge through an alliance (primarily using the Internet) have become widely available and where individual companies (before all SMEs) do not have enough resources to independently implement the necessary research and development activities. The concept of open innovation implies that companies can use external ideas (knowledge and technology) in almost the same way as internal ideas in order to commercialize innovative ideas on the market. In this model, SMEs can continue to initiate and use innovations within the company, but at the same time they can rely on some other ways to bring the idea to the market, while at the same time have the benefits of external knowledge (Vanhaverbeke, 2006) .
There were several factors that led to the development and application of the concept of open innovation. Technological intensity of production, which has increased in many areas has led to the fact that even a company with advanced research and development sector are not able or unwilling to rely on their own technological development (Gassmann, 2006) . The innovation process is becoming increasingly complex while solving a large number of complex problems involves an interdisciplinary approach to research which usually leads to higher costs and more significant risks in the innovation process (Howells et al., 2003) . For this reason, companies are often determined that some researches which are less important to them are entrusted to other organizations.
Open vs. closed innovation
The basic characteristic of the business by the end of the twentieth century is a closed innovation process. Innovative activities of the company were carried out only within the company based on available knowledge and technologies, and intellectual property was a business secret. The companies were not ready to exchange their innovation results with other companies, so that the exchange of information and cooperation in the innovation transition was not seen as a potential tool for creating a competitive advantage on the market. The basic assumption a model of closed innovation is that successful innovation requires control. It proceeded from the principles of self-sufficiency, that is, on reliance on one's own strengths. This internally orientated innovation method, Chesbrough, called the model of closed innovation. According to this approach, successful innovation arises as a result of innovative business ventures within the company itself, and for these reasons, firm control over these ventures is necessary in order to facilitate management. Business are expected to come up with ideas and develop their own research, turn them into specific products and services, sell, service, monitor and analyze them throughout the life cycle of the product. Figure 1 presents model of closed innovation which we will explain in further paper. According to Chesbrough (2006) , the concept of open innovation is based on the following principles: 1) the company does not have to employ top-level personnel, it is enough to cooperate with them only, 2) internal innovation activities are necessary to confirm some of the important values that can be created by external innovation efforts, 3) in an effort to win the competition, new business models are more important than the market itself, 4) in order to gain an advantage over competition, the company does not have to come up with the best ideas, but it is more important to use the best internal and external ideas. Ideas abound in this environment, not only within each firm, but also outside the firms. These ideas are available to be used, and often the people who created them are similarly available for hire. The availability and quality of these external ideas change the logic that led to the formation of the centralized ID silos of the closed innovation model, which is presented in figure 2 .
The concept of open and closed innovation, even though they were created on the same platform, are fundamentally different. Closed innovation refer to processes that are limited only to the use of internal ideas, knowledge and other innovation resources within the enterprise. In contrast, the concept of open innovation implies that companies need to use external ideas, knowledge and other innovation resources in the same way as internal ideas. De Jong (2008) points out that in the open innovation model, it is clearly seen how the input and downstream knowledge flows turn into economic value and how the accelerated product development creates ideas leading to the development of the value chain.
The significance of open innovation model in the development of SMEs
In today's globalized world, the key to the success of a company, including SMEs, depends not only on having the latest knowledge. The core of success is in the right combination of existing knowledge with available external knowledge and their valorization in innovation. In order for modern companies to use the knowledge and information that comes from their environment, they must constantly improve their own knowledge, and therefore their own innovations. External knowledge does not have a value for the enterprise unless they do not connect with internal knowledge. The quality of the acquired network of internal and external knowledge determines the quality and efficiency of the innovation potential of the company (Cvijić, Borocki and Lalić, 2012) . The ability of companies to reach external sources of knowledge depends on the ability of the supplier, ie on the level of development and quality of the external base of innovative knowledge.
Due to mobility in the labor market, employees can leave the company in which they work and choose one of two options, to switch to another company or to create their own. If they have opted for another option, funding may be a form of joint venture or self-financing. In this case, there is a great possibility that the employee, who left the enterprise, bring with him the innovation potential of the previous company. This would mean that the new enterprise would gain new knowledge or new innovation potential (West and Gallagher, 2006) .
The increasing presence of private funding creates a number of risks for companies that heavily rely on internal innovation because the growing opportunities for joint ventures increase the inclination of individual employees to establish their own or join existing start-ups enterprises (Rigby and Zook, 2002) . The main reason for this would be because employees believe that newly start-ups companies offer a more favorable relationship in terms of risk and earnings.
Innovative-active enterprises are enterprises with innovative activities in the current period of extension including ongoing and abandoned innovation activity. Potentially innovative companies are a kind of innovative active enterprises, which have made innovative efforts, but have not achieve innovative results (OECD, Eurostat, 2005) .
There are other ways of defining and dividing innovative companies depending on the needs of the research. The division of an enterprise towards innovation can be used to determine the percentage of enterprises (by size, sector, country or in some other way) that represents each of the four types of innovation, or the percentage of enterprises that have implemented combined innovations, such as product innovation and innovation in marketing or process innovation and organizational innovation. The division into an innovative status may also contain other data, such as information on innovators. The company may have innovation activities in the observed period, but it does not actually realize the innovation. In the observed period, innovation activities may be:
• successful and result in the emergence of innovation, • current and to include all innovative ongoing activities that have not yet led to the implementation of innovation, • deserted or abandoned innovative activities before applying innovation.
SMEs represent a very diverse group of companies in terms of innovative capacities, innovative activities and innovation results. According to this, all the SMEs can be classified into one of the following four groups:
• Innovation leaders • Leading users of information • Potential innovators • Non-innovative SMEs Innovation leaders are SMEs that are focused on innovation and based their development and business on new superior products and services.
The second group of innovative SMEs consists of enterprises that are the first beneficiaries of innovation (OECD, 2000) . Although companies from this group do not have the ability to be innovative leaders, their survival is based on the rapid application of the latest knowledge and technologies. Enterprises from this group can be divided into two main subgroups: SMEs with sufficient ID capacity for self-innovation and SMEs that rely more on other ID capacities.
The third group consists of potential innovators. These are companies that are not too innovative, they have been in existence for a number of years, actively following the most significant innovations and most often doing business in traditional activities where technological changes are not too fast.
The fourth group consists of SMEs that have no ambitions and possibilities to innovate. These are non-innovative enterprises that are old, but well-positioned and most often those are enterprises that operate in the field of low-tech manufacturing. Figure 3 depicts impact of different size enterprises to growth in value added and employment in Europian Union. Within the SME sector, micro EU SMEs made an exceptionally large contribution in 2017. They accounted for 29% of the increase in the value added generated in the EU non-financial business sector, while their share of total value added in the sector was only 21% (Figure 3 ). In contrast, SMEs made proportionately lower contributions to the growth in value added in the EU non-financial business sector in 2017.
A successful open source innovation strategy for SMEs should find creative ways to use internal innovation and available external innovations that contribute to enterprise development. Competent research suggests that the concept of open innovation improves the innovative performance of SMEs (Hossain, 2015) . These companies have certain advantages in the innovation process that makes them a suitable networking partner, as they are usually less bureaucratic and, generally speaking, have a higher motivation to be more successful than large companies (Pullen et al., 2008) . Benefits of networking SMEs include: innovative chances, lower transaction costs, cost sharing, and higher productivity.
ЕКОНОМИКА

Restrictions on the application of open innovation in SMEs
SMEs sector acts as an integrator of the entire innovation system (Cvetanović and Sredojević, 2012) . Since in the knowledge economy, SMEs operate in a global environment, it is necessary to establish cooperation with larger enterprises in order to create better opportunities and greater utilization of their capacities, as well as with other SMEs from the same or different activities, as well as with research centers, institutes, laboratories, independent researchers, universities and all other entities that can contribute to their innovative development. Increasing global competition and rising costs of research and development activities are forcing SMEs to cooperate with external partners in order to present new products and services on the market ahead of their competitors. At the same time, innovation will be more accepted if users of products and services, whether it is about other businesses or individual consumers, are increasingly becoming involved in the innovation process (De Backer, 2008) .
A successful open innovation strategy for SMEs should find creative ways to use internal innovation and available external innovations that contribute to enterprise development. Michael and Palandian emphasize that SMEs have certain advantages in the innovation process that makes them a suitable linking partner, as they are usually less bureaucratic and, in general, often have a higher motivation to be more successful than large companies. On the other hand, there are problems and constraints that make it difficult to apply the open innovation model to SMEs.
SMEs have a shortage of resources, so that their planning period relates most in the medium term. The inability of real long-term planning significantly reduces the possibility of accessing small enterprises with external research results. SMEs are not always easy to enter a sustainable value chain in the market because they focus only on short-term market promotions. Very often small businesses do not even have well-developed medium-term demand planning due to limited resources and shortcomings of the necessary network of contacts. The problem may also be the time-mismatch of the framework of the research of external partners (e.g.. universities) with the real needs of SMEs that small enterprises often do not allow aggressive market presence at the right time and with the right product. 
Conclusion
Open innovation model has been developing since the end of the twentieth century. It reflects the endeavor to exploit the available resources of knowledge and creativity. The open innovation model prefers the growing mobility of labor, especially highly creative. It accepts the spread of business risks and start-ups of entrepreneurial ventures, which is particularly suited to the development of the SMEs sector. The main advantages of the open innovation model are the wider possibilities of applying innovations, both of their own and those coming from the environment. This suggests a business model that is based on the determination that cooperation is better than the competition. The open innovation model offers great opportunities to all actors including SMEs, but at the same time they also carry great risks of their market survival. There are limitations that make it difficult to apply the open innovation model to SMEs. These companies have a shortage of resources, so their planning period relates most in the medium term.
The previously explored generation of innovations in any case can't be treated as final. On the contrary, with a great deal of confidence, it can be said that creativity and innovation will be the most valuable, both personal and group legitimacy and the most reliable "ticket for the future" for every future citizen of this single country. Therefore, some future analysts of these subjects will talk about the sixth, seventh, eighth and who knows to which generation of innovation.
